\ §F

THE VIRTIAL REALITY SOCRTY OF MPLS

F 15 AEARN—FVYILYT YT+ ZERIHXE (2010 F9 A)

FLAYT AR ADHE F 644
- BADEERRE. FREVEMIZET 21RIEE -

Study on Telexistence LXIV

- verification experiments about out of body sensations, attribution and localization -

FegdE— b, GHEED
Kouichi WATANABE and Susumu TACHI

1) BERBRFAREREA T 1« 77 VA SHF5ER
(T 223-8526 43 I| RARIETT ALK H 7% 4-1-1, {kouichi, tachi}@tachilab.org)

Abstract : To enhance a realistic sensation and a presence of human in telexistence system, it is

important not only to conform an audio-visual sensation of operator with robot but also to conform

an embodiment of operator with robot by reflecting a somatic sensation of operator. However, in

present teleixstence, key factors for conforming an embodiment of operator with robot is unclear

and evaluation method of it also has not been established. In this paper, we experiment about out

of body sensations in the telexistence system based on the previous work.
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Telexistence, Self-localization, Self-attribution.

illusion (RHI) 1c3%, Z0HSEE2HRICIHEL TV 5.
RHI & [RIERIZ, [RIHA U 7= Rk & b B i 4 i o0 52
HIREWRED R TOLHR FHON—F v LR~ 2
% L TERHED B N—F X L H RS IR O EN &
RTINS,

T2 THA L IATHIRRO FIEOESNT, vRl v hEF]
A UT2BRE TS TR AR 05 IR E AL 3 2T~ D e iE
ORPLIZ LV FREL 72 B0 E D DEMGET 5. ARFEE, A
MO “ BRREIE” OFIEFIEZ B BN T D70 E %
|{HZLHEBAMELTRY, KRETIEEORD O
ELT, AT ABER LUHMOSGNEEEZ TEORE
EHRD. TR E ST, BITHROBGERT LA T TR
B UABRBE P CHEAFRETH B E I hERiTT 5.

2. BHoOBCEM - BEREICEAT 5%THRE

T, AT E LCRLF O 2 D O3 SO % #4
NPT 5. FefTiF%e [3, 4] 123, RHIOmREFIAL, %
NEHRITIBET 5 2 & THRABENLOSER 2 E T S ¥ 55
Ba1T>C\5. RHI &%, #B&EOHORNIEY o=
LDOFEENTHREOFELIZL, TLOFLRLEFE
FRHICHET 522 & T, HOROITLAOFTERHIZNH A
FOFOLIELDBLTHD. ZNETHEO—FHD
HERBERE LW b2 FRERICEHLE S W
D DB DBFETH 5.

(3] Tix, HMD %o I #BAF DB A A T H BN T



BHOEPESAEEEZ R E Lz ET2o0my KT
WHREBE O E 1 AT DETIZH D N—F v Vi g
DA FREZAN< . 2 3 ORBEO%IZ, 10 OFRH (3 28
PETEICRIMR L= 3R, oo 7 oM TH D) ITE L
EREEZA, REBIECZEWVIREZE NS, £
NS EWBMICHEET 5720, BBz 5 2 255 D%
AT SCR &, ARMAN R 70356 & FERBIN 286
AT TREBR L7-FE 5 L LT, RIIAZ i < idssuyy SCR
PRI LENERMOBSIIBETE TV AL, Zhbo
FEREZ VS, HERORBEEMIZITRE L ORIz L
TR RHMAEEZ D Z LI > TRMETHE LTS,
FERIZ, [4] bRBEZRRE TIZT, 1 5MoRM, IR
WEHZ2T, TOMEL L THROIFBEMMN I A Z RN
ETDMEIDERANTVDS. FOER L OEW, 4
BT EPRThH DAL, KON e MGk
WITHBRE B OBEI Y 7 b (R SRS & Bl OALE
ETHE LILOMBIZR DR E 5 2 1280, FIWINEH»
HARAT—=FHE~DRAL) ZFHILTWLZETHD. K
HH 10 OFMIC L 2FHA RIKHIAT 2> TV D28, &K
OBE > 7 b ZNENORFED G FEOER & RRICFRHN
R ENTORSERNMBEND Z L EREL TS,
WoTER, RXATWIHEERICE2ENBEZEL, &
ZTCVBHDONANEOIIROGEAIC X 0 BRVEERNA L S
ELTW5.

INDOETHEND, BoAFEHEHBECTELRETT
5 ZFI L o TR R O IZ 5T U C RN, FER I 72
FAEGZBbND 2 Ik o TEHEKLEAA—F v LKL
OECTHRDIFE - EfEEFAETHDLEEZD.

3. BHoBCEM - IRERIT

SATHIFE D B IR MERMGERERICHE S &, TR O R %
BEBRLOOT LA VIR ADERE T CEOBRLNE
HFTRETH 2 E D INERIET DO DEREIT .

3.1 KREEDAR

RIS TIE, BN IATIIR OB R 22 OEFERE T
TRBRDOGEMNEEZ 52 CEFERL, TOREHENDOD. £
D%, TLA T IRAE U RAEEE R B TIEORI FIZTHE
7R D ENICH G T H 7 A—F OBF 21T 5. Hic
A 525 FRIZER L, R RO EEC TR E R
L, BRSO IEEANE D Wo e T2 KT+ 0
DERETT D, AT, FIEOKRYE LT, LITHFED
gz fix OFRBRBE T CEBERL, TLA 7 TVRAX A
~OBATREMZIED & L Bk EROTZDD/NT A —
HSMEM DA RE155.

REBRIZBI BTk~ ORGEOFFMIT, %% 5 2 5 EiK
& LT AR89 Fb oo B #hBkEh A L < IR EIC
L2HAHIZ Lo THORBERIIRDBFERINDNE D &R
HEZATHD. HEROMILTIE, EREDELEEHREIC
a5 2, TNPARRTELBEE N CTholz. Ll
Do, TLAT VAL U ARMELIGAITE, ~ A2

151

BOR L= KA EZR < &b, B iod LT
HIROBEDLL v Ry MIl~OJRIE - EMEEL ST HME
Wn., 2T, HlEE 25 ENAFTROEGS,
BROLHEEBNALLROVEHITBONTRIE - EMLOR
ERETT 5. MR T, AT CIERM,FER & v o7z
FI OG- 2 512 LV IRJE « EALOENRE STz, A
TG FEERZRFH,FERIBIAIC L 22 R 288 L, Mo
R OB S G THET 5.

3.2 RAIRRDIRFEHRE

FRERE O A X 1RSI AT EHE 0%
1.5 [m] OALEIZEW THERZ L HMD 20 LT A 7 OB
Ba2 5. ERETHBHAOD v FaFI2EH > THRE O
MEICIEZ, BRE O KE D 2 7 O T HfEE%E<.
TEDRIBENMESRM 2 RE L, SEMESRM T —E R ORI
AT o TR ITHEBRE ~R B DR 2R T 5.

PERER RO A Z ORI = > FIZZNZNT O DR
#~7 /3 2 PHANToM Omni (SensAble technologies)
WZHD AT B, EEBREIL PHANTOM & & bicmy RE4
FLTEREZZTTS. 250 PHANTOM ~ITOIRE L
TRWeBIEOHEAY 52 TBIET 2 L 0 s, 26
LBIT1EBDPCITE VT 2 2 & TRRTENSITBRZE
LTWa. A AZITIE, BERE Y B0 6 B hESES)
EHBETEARAEENT LA T VAL VAT AT ADA L —
TRy b~y FERIML, ST I 2 aIc#Hr s A
TALELTHIRY A TNLOMGOLFNHT S, vRy b
~y RORSIIHPHRE L T2 X5 LTH 5. HMD (%
1024x768 [pixel] DEFEEE A L, WA 42(F], #FHL—
k30 [ms] OYEREZFSEE HMD 2 FIf L7z, Zhiin
Ry by REDNRFGA—ZR{EL{T-TBY, ARRIE
RRHREL 725 TN D,

| camera image *

Cameras

PHANTOM
A

PHANTOM [1

A

reference motion

[
Control PC

1: Experimental system environment.
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2: Experimental modes.
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| experienced that | was located at some distance behind the visual image of myself, almost as if | was looking

W

Q at someone else.
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2 I feltas if my head and eyes were located at the same place as the cameras, and my body just below the cameras.
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03 I experienced that the hand | was seeing approaching the cameras was directly touching my chest (with the rod)
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3: Illusion statement.

Q4 I felt that | had two bodies.
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5 | experienced that my (felt) body was located at two locations at the same time.
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| experienced a movement-sensation that | was floating from my real body to the location of the cameras.
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Ifelt as if my head and body was at different location, almost as if | had been decapitated.
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I did not feel the touch on my body but at some distance in space in front of me.
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I could no longer feel my body, it was almost as if it had disappeared.
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Q] 0 The visual image of me started to change appearance so that | became (partly) transparent.
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4: Control statement.
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5: Experimental result : Synchronous.
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6: Experimental result : Asynchronous.
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